Chorioamnionitis is a potentially life threatening infection of the fetal membranes, commonly caused by ascending bacteria from the vagina and cervix. In our case, a healthy nullipara with a term pregnancy presented clinical signs of infection after induced labour with an intracervical balloon. Thick green and foul smelling amniotic fluid was observed and culture showed massive growth of Aerococcus christensenii, a facultative anaerob species found in the human vagina, previously only rarely alleged to cause invasive infection. Additional testing with 16S rRNA gene analysis also identified the presence of Gemella asaccharolytica, Snethia sanguinegens, Parvimonas micra and Streptobacillus moniliformis. The patient was treated with cefuroxime and metronidazole and recovered quickly. The newborn showed no signs of infection. This case points at the possible role of these pathogens in female genital tract infections. The case also underlines the importance of the combination of culture and culture independent diagnostic approaches to reveal possible polymicrobial natures of selected infections, in this case chorioamnionitis.
INTRODUCTION
Chorioamnionitis is an infection of the fetal membranes, thought to affect as many as 10 % of all labouring women [1] and it is a major challenge with regard to secure the mother as well as the foetus from life threatening complications. In term pregnancies it is thought to be caused primarily by ascending infections from the vagina and cervix, causing an inflammatory response in the decidua followed by a chorionitis [2] .
In most healthy women, one or two species of Lactobacillus dominates the vaginal flora [3] . Yet, in up to one third of healthy women, the Lactobacillus species lack in appreciable numbers and may be replaced by several other species, e.g. Atopobium, Megasphaera and Leptotrichia species [3] . Aerococcus christensenii has been isolated from the human vagina too [4] . A. christensenii,Gemella asaccharolytica and Snethia (Leptotrichia) sanguinegens [5, 6] are relatively newly established taxons and have only rarely to very rarely been alleged to cause invasive infections. During labour, increased vaginal secretions are common, creating a favourable medium for growth of bacteria, which can ascend and stimulate maternal and foetal inflammatory responses with the release of cytokines, prostaglandins and endotoxins [1] . Applicating molecular laboratory methods may contribute considerably in diagnostic outlining of these organisms [7] .
In this case, we describe a healthy woman with a singleton term pregnancy, whom after iatrogenic initiation of labour developed high fever, vomiting and tachycardia. Routine culture methodology, 16S rRNA gene analysis and amended interpretation of mixed chromatograms each contributed importantly to the detection and final understanding of the polymicrobial infectious episode. These revealed to be A. christensenii, G. asaccharolytica, S. sanguinegens/Leptotrichia amnionii, Parvimonas micra and Streptobacillus moniliformis.
CASE STORY
A 33-year old healthy nullipara with an intrauterine singleton normal pregnancy of 42 weeks and 0 days' gestational age was admitted to the maternity ward for inducing labour due to gravida prolongata.
An intracervical balloon was placed for ripening the cervix. Fourteen hours later, artificial rupture of membranes was performed, but amniotic fluid was never surely identified. Furthermore, accelerated stimulation with synthetic oxytocin was initiated. The foetus was constantly monitored with cardiotocography (CTG).
The patient began to feel unwell, having nausea and vertigo, twelve hours after artificial rupture of membranes. The CTG was normal (Appendix Fig. 1) . The oxytocin stimulation was paused and the patient rested for the night. During the next day, the patient got increasingly ill, with high fever (39.2 °C), shivering, vomiting and tachycardia. The CTG also showed fetal tachycardia (FHR 160-170) and several episodes of bradycardia lasting between one and one and a half minute (Appendix Fig. 2) . A fetal scalp-pH was 7, 34 (7, 35 ).
The patient had 3g intravenous benzylpenicillin, due to prolonged prelabour rupture of membranes (PROM). Thin, green amniotic fluid flowed from the vagina twenty-nine hours after artificial rupture of membranes. Because of high maternal temperature, fetal tachycardia combined with decelerations on the CTG (suggesting fetal distress), green amniotic fluid and poor progress of labour, an acute caesarean section was performed with finding of bad smelling, thick, green amniotic fluid. The newborn cried spontaneously with Apgar score 10/1, 10/5.
At surgery, a swab of the amniotic fluid was submitted for microbiological analysis.
After the caesarean section, the patient was treated with intravenous cefuroxime and metronidazole for three days and peroral amoxicillin for another five days. The patient recovered rapidly. The newborn showed no signs of infection and sepsis. Both mother and newborn were discharged wellbeing.
MICROBIOLOGY
The Stuart charcoal swab with amniotic fluid taken at caesarian section was plated on 5% Danish horse blood agar for incubation in ambient air supplemented with 5% CO 2 at 35°C. Furthermore on blue agar (optimized for growth of gram-negative rods, especially Enterobacteriaceae), tellurite agar, and on β-glucuronidase test agar (for demonstration of β-glucuronidase activity) for incubation in ambient air at 35°C, plus on anaerobic agar for anaerobic incubation at 37°C (Concept 400 chamber from Ruskinn Technology Ltd; gas mixture: 80% nitrogen, 10% hydrogen, 10% CO 2 /pure nitrogen).
All plates including Mueller Hinton plates were from SSI Diagnostica, Statens Serum Institut, Hillerød, Denmark. A. christensenii grew massively together with two other bacterial colonies, which could not be cultured further in preparation for identification. A. christensenii was identified by MALDI-TOF MS (Compass 1.4, Version 3.4, Build 3.4.76.0 by Bruker Daltonics) with a score value of 2.09, four identical hits and a distance to next taxon match of > 0.7. No anaerobic growth was noticed. In order to confirm the finding, partial 16S rRNA gene analysis was performed using the Select NA™ assay by Molzym (http://www. molzym.com/). By application of the Gram-positive primer set, a mixed chromatogram was found. By applicating the Gram-negative primer set, S. sanguinegens (sequence identity: 387 of 392 base pair) was identified in addition to a mixed chromatogram.
The mixed chromatograms were examined using the Isentio RipSeq website (http:// www.isentio.com/) confirming the presence of A. christensenii, but additionally detecting G. asaccharolytica and also revealing the presence of S. sanguinegens, P. micra and S. moniliformis.
A. christensenii and G. asaacharolytica are facultative anaerobic species, S. Sanguinegens/L. amnionii and P. micra are anaerobic gram negative rods and gram positive cocci, respectively. S. moniliformis is a fastidious facultatively anaerob gram negative rod.
By Oxoid disc susceptibility testing on Mueller Hinton 5% blood agar with NAD and incubated in ambient air supplemented with 5% CO 2 at 35°C, the A. christensenii strain was found sensitive to penicillin.
DISCUSSION
Prompt action was taken in this severe chorioamnionitis episode, which surely influenced the positive outcome regarding both mother and newborn. Despite benzylpenicillin treatment, the patient developed high fever and illness twenty-four hours after artificial rupture of membranes and CTG indicated fetal distress. In addition, green and foul-smelling amniotic fluid was observed together with badly smelling pus at caesarean section, which is characteristic for infections involving anaerobic bacteria [8] . The patient recovered quickly after intravenously administering of cefuroxime and metronidazole.
Nulliparity, obesity, genetic factors and the time interval from premature rupture of membranes (PROM) to birth are factors that influence the risk of an ascending bacterial infection [9] . An intracervical balloon can theoretically increase the risk of infection, although a recent study showed no significantly higher risk of chorioamnionitis after placement of an intracervical balloon when adjusted for nulliparity [9] . The number of sterile vaginal explorations in term labour has not been found to be an independent risk factor for intrapartum fever [10] .
Chorioamnionitis is often polymicrobiol. A variety of bacteria, including miscellaneous anaerobes, Streptococcus agalactiae (Group B haemolytic streptococci), Gardnerella vaginalis, Mycoplasma and Ureaplasma,Escherichia coli, S. sanguinegens and Leptotrichia species may be identified by culture and/or culture-independent methods, such as 16S rRNA gene analysis [11, 12] .
A. christensenii has formerly only rarely been described. It was primarily isolated from the human vagina [4] and has recently been found in subacute bacterial endocarditis [13] . To our knowledge, this is the first case to describe A. christensenii in chorioamnionitis. Hence, our finding corresponds well with the previous observations by Collins and colleagues [4] .
As described by DiGiulio, we also found S. sanguinegens and Leptotrichia species only by PCR and not by culture [11] . These pathogens have previously been described in infections in pregnancy and postpartum women [5, 14] . They appear more commonly in amnionitic fluid after the introduction of molecular methods [11] .
The molecular analysis also revealed P. micra (formerly Peptostreptococcus micros). This anaerobic coccus is part of the normal human oral and gastrointestinal flora, primarily causing infections in the oral cavity [15] . It has been speculated that the microbe is part of the vaginal flora and that it could play a role in obstetric infections paralleling its role in the development of periodontitis [15] . Our finding supports this hypothesis.
Furthermore, the species G. asaccharolytica was identified by the analysis. To our knowledge this species has been described only once before by Ulger-Toprak et al. [6] in three patients with an arm wound, an infection following a cut finger and from a labial abscess, respectively.
Finally, we identified S. moniliformis from the amniotic fluid by molecular analysis. This bacterium is naturally occurring in the nasopharynx of wild and laboratory rats and is acquired through the bite or scratch of a rodent or by ingestion of contaminated water or food. It is the etiologic agent of rat-bite fever or in the absence of a rat, Haverhill fever. The disease is characterized by irregular fever with flu-like symptoms and a rash [16] . Amnionitis and abscesses associated with the female genital tract have been described [16, 17] . In contrast to the patient described by Faro et al., our patient had high fever and was unwell. There was no known history of a rat bite.
In our case, it was only possible to do susceptibility testing on the A. christensenii strain as the other present species were identified by non-culture methodology. However, the published literature supports a relevant antibiotic coverage by the antibiotics given to our case consistent with the quick recovery of mother and child [5, 18 -20] .
In conclusion, we present a case of chorioamnionitis consisting of five different microorganisms, where only A. christensenii could be identified by culture. Because of molecular diagnostic approaches, the polymicrobial nature of this infection was revealed. Albeit rare to very rare, all the bacteria identified have earlier been associated with infection or habitation in the female genital tract and this case underlines and stresses the possible role of these pathogens in female genital tract infections. 
